Mporpamma ancumnnuubl "NHTepHeT Bewen"; 01.03.02 "MpuknagHaa matematuka n uHopmartmka”.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk U MHOPMALIMOHHbIX TEXHONOMIA

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

I'Iporpamma ANCUUNNNNHDbI
NHTepHeT Bellen

HanpasneHue nogrotoeku: 01.03.02 - MNpuknanHas mateMaTnka n MHgopMartmka
Mpodpmnb nogrotosku: MNpuknagHas marematuka n nHdopmaTtmka
KBanudomkauus BeinyckHuka: bakanaep

dopma 0by4eHus: g4uHoe

SA3blk 0By4eHus: pycckuii

"oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2017

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnuubl "NHTepHeT Bewen"; 01.03.02 "MpuknagHaa matematuka n uHopmartmka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuubl "NHTepHeT Bewen"; 01.03.02 "MpuknagHaa matematuka n uHopmartmka”.

Mporpammy oucuunnuHebl paspabotan(a)(n) ooueHT, K.H. OcTtpoymos A.M. (kadbenpa aHanMsa AaHHbIX 1 UCCNeaoBaHMs
onepauwuii, otaeneHme oyHaaMeHTanbHON NHGOPMATUKN U UHGDOPMALMOHHBIX TexHonorui), APOstroumov@kpfu.ru ;
Mwuxannos Muxaunn JleoHnoosmy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MK-13 CnocobHOCTb NPUMEHSITb cyluecTByowme U paspabaTbiBaTb HOBbIE METOLbI U
cpencTea obyyeHust
MK-5 CnocobHOCTb OCYIWECTBNATL LieNeHanpasneHHbI NOUCK MHCPOPMaLIMU O HOBEMLWNX
Hay4HbIX M TEXHONOMMYECKUX JOCTUXEHNSX B ceTU IHTepHET 1 u3 gpyrnx
MCTOYHNKOB

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

- NICTOPWS BO3HMKHOBEHNS U pa3BnTns 'VIHTepHeTa Belweir';

- MPUHLMNbBI OpraHn3aumumn 1 yHKLMoHmpoBaHus 'ViHtepHeTta Beweir';

- apXMTEKTYPY SNEKTPOHHbIX YCTPONCTB HA OCHOBE KOHTponnepa Arduino;

- BUAbl 0aTYNKOB M OPYrnX SNEKTPOHHbIX KOMMNOHEHTOB, MOAKI0YaeMbIX K KOHTponnepy Arduino;
- CTPYKTYpy Beb-npunoxenuid Ha nnatdpopme PTC ThingWorx.

JonxeH ymeTtb:

- cobupatb 3NEKTPOHHBIE YCTPOWCTBA HA OCHOBE KOHTponnepa Arduino ¢ MCNoNb30BaHUEM AATYMKOB U OPYruX
3NEKTPOHHbBIX KOMMOHEHTOB;

- paspabatbiBaTh (NporpaMMmnpoBaTthb) ckeT4n ans KoHTponnepa Arduino;
- pasbupatbCs B cylecTByOWMUX I0T-TEXHONOMMSAX U MPUMEHSATL MX K KOHKPETHBIM 3a4a4yam;
- paspabarbiBaTb (MporpamMMupoBats) Beb-npunoxeHus Ha nnatgopme PTC ThingWorx.

JHonxeH Bnagetb:

- Haqu0|7| TepMMHOHOFMGm, KNnto4eBbIMM NOHATUAMNU, METOOAMU U I'IpI/IéMaMI/I NPOEKTNpoBaHmA, MooennpoeaHuns,
KOHCTPYMnpoBaHu4A, nporpaMmmnpoBaHnsa B obnacTu MHTEpPHEeTa BELlEN;

- 6a30BbIMU HaBblkamMmn Pa3paboTKy NPUIOXEHUI UHTEPHETA BELWEN NOL CBOW pearbHble 3anaqun Ha nnatgopme PTC
ThingWorx.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- MPUMEHSTb MOJTyYeHHbIe 3HaHUS B NMPaKTU4YECKON AesaTEeNbHOCTU.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "61.8B.1B.09.05 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoit nporpamMmbl 01.03.02 "MpuknanHas MmatemaTvka u nHgpopmatuka (MpuknanHas
Matematuka n uHgoopmaTmka)" 1 OTHOCUTCS K AucumniMHam rno selbopy.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLax ¢ ykasaHmeM Kosim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

Ob6was Tpy[noeEMKOCTb ANCLMINANHBI COCTABASET 2 3a4eTHbIX(blE) eAuHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yncne nekuun - 0 yaca(oB), npakTuyieckume 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 40 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocrositensHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4eT B 8 CEMECTPE.
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Mporpamma ancumnnuubl "NHTepHeT Bewen"; 01.03.02 "MpuknagHaa matematuka n uHopmartmka”.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Obwme NoNoXeHns
1. "MHTepHeTa Bewein". 8 0 0 2 2
Tema 2. Apxutektypa "IHTepHeT
2. BEwWEH". 8 0 0 4 2
3.[Tema 3. MporpammHoe obecneveHne. 8 0 0 2 2
Tema 4. CeTn, 06paboTka AaHHbIX U
4. 06nayHble BbIHUCIEHNS. 8 0 0 4 2
5.[Tema 5. OcHoBbl paboTsl ¢ Arduino. 8 0 0 6 4
Tema 6. CozpaHune npunoxeHun
6.|MHTepHeTa Belen Ha nnatgopme 8 0 0 14 8
PTC ThingWorx
Tema 7. PaszpaboTka rpynmnoBoro
7. NpoekTa. 8 0 0 8 12
Ntoro 0 0 40 32

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)
Tema 1. O6wme nonoxeHus "UHTepHeTa Beluen'.

Otkyna Bo3HuK NIHTepHeT Beweii. basosble npuHUuunbl "MIHTepHeTa Bewein". MnaHbl n NporHo3bl BHeapeHns "NHTepHeTa

Beweir". Mpobnembl BHEAPeEHNS. BBeneHne B npobneMaTky NpoeKTUpoBaHns 1
peanusauumn cuctem knacca loT.
MNpakTnyeckoe 0CBOEHNE CTaHOaPTHbIX MHTEPEENCOB.

TepmuHonorusi n onpenenexuns. "MIHTepHert Beweit (Internet of things, 10T)". STEM (science, technology, engineering,
and mathematics (Hayka, TEXHONOrMN, UHXUHUPUHT U MaTtemMaTtunka))

Tema 2. ApxutekTypa "UHTepHeT BeLen'”.

YpoBeHb CEHCOPOB M CEHCOPHbIX ceTell. YpoBeHb ceTeit 1 wnto3oB. CepBUCHbIA YPOBEHb 1 YPOBEHb NMPUNOXEHMWIA.
MpoTOKONbI YPOBHS NPUNOXEHNI. YpoBeHb npeactasneHnst. OCHOBHbIe (OyHKLMM Ha ypOBHE NpeacTaBneHus. JaTtumku
n nuTaHve. MNepenada AaHHbIX. IHTEpHET MaplupyTM3aums 1 NPoToKONbl. Yrpo3sbl 1 6e30MacHOCTb B UHTEPHETE Belei.

Tema 3. MporpammHoe o6ecneyeHue.

00630p cylecTByOWMX NIATOPM U CEPBUCOB NS Pa3BepTbIBAHNS TEXHONOMMYECKUX PELIEHU C MPUMEHEHNEM

"MHTepHeTa Bewe". Tunbl NporpaMMHO-annapaTHbIX NNaTgopM NHTepHeTa Belwein. OCHOBHbIE XapaKTePUCTUKM

nporpamMmMHo-annapaTHbIX N1aTopPM MHTEPHETA BELLEA.
KomnoHreHTbl nnatdopm nHTepHeTta sewei. Mnatrdopmbl GE Predix, Intel, Cisco, PTC Thingworx
Tema 4. CeTn, 06paboTka AaHHbIX U 06nayHble BLIYUCNIEHUS.

O6nayHble BbluncneHus. Knaccmgprkaums n 0CHOBHbIE MOAENN 06NaYHbIX BblMUCIEHNIA. POnb 06nayHbIX BbIYMCNIEHWIA B
06paboTke U XpaHEHUN LAHHBIX, NONyYaeMbix 0T cucTeM. MpuMepbl obnayHbix NnatopmM ans 06paboTkm U XpaHEeHUs
JaHHbIX. PpeiimBopk B3ammomeincTems "Bewwein” AllJoyn. ApxutekTtypa pacnpeneneHHbix cnyx6 (Distributed Services
Architecture).

Tema 5. OcHoBbI pa6oTbl ¢ Arduino.
0630p cemeiicTea Arduino, CpaBHEHNE XapakTePUCTUK
pasHbix NnaT ceMencTBa, aHanM3 NPeEMyLLECTB 1

HeOoCTaTKoB B CpaBHeEHUM ¢ aHanoramm. CTpykTypa un coctas nnatbl Arduino. OcHoBHbIe BbiBOAbI Mnatbl Arduino.
OcHoBHble Bxoabl nnatel Arduino. PaboTta ¢ LMgppoBbIMA 1 aHaNoroBbIMy BbiBoAaMu. 3anmcb MHOPMaLK.
MpoekTuposaHue cxem npu pabote ¢ Arduino.

Tema 6. Co3paHue npunoxeHun UHTepHeTa Bewen Ha nnatdpopme PTC ThingWorx

OcHoBHble NpUHLMNbLI co3aaHus npunoxeHuin inTepHeta Bewein. CTpykTypa npunoxeHuii ViHTepHeTa Bellein Ha
nnatcpopme PTC Thingworx. OtobpaxeHune nHepopmaumm Ha nnatgpopme PTC Thingworx. Buoxetbl. OTo6paxeHne
nHdopmaumm Ha nnatgopme PTC Thingworx. NaMeHeHne napameTpoB BeLM C MOMOLLbIO rpadomyeckoro nHTepgeinca.
Vicnonb3oBaHue TanMepos.

Tema 7. Paspa6oTka rpynnoBoro npoekra.

CtpaHnua 4 13 9.




Mporpamma ancumnnuubl "NHTepHeT Bewen"; 01.03.02 "MpuknagHaa matematuka n uHopmartmka”.

AHanma cylecTBytoLei cutyaumm n BbiIbop npobneMatuky o peanmaaumm TeEXHONOMMYEeCKOro peLweHuns ¢
npumeHeHneM "VintepHeta Belweit" u nnatgpopmbl PTC ThingWorx. Peanvsaums BbilbpaHHOro npoekTa.
MporpammupoBaHue KOHTponnepos. PaspaboTtka KNMEHTCKOro npunoxeHus. TectnposaHune npototuna. Moarotoska u
npencTasneHne npoekTa.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pas3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNNHE (MOZYyNio);

- onMcaHve nopsaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
- KPpUTEPUU OLIEHNBAHWSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbBIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6X0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0OHOM U3 ABYX BapuaHToOB (NGO B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMO O/ OCBOEHUS AUCLMMNAVHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUW YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

MGBOT - https://mgbot.ru/

OdomumanbHbii pecypc Arduino - https://www.arduino.cc/

Poccuiicknin nccnenosaTenbCKnii U KOHCANTUHIOBbLIN LEHTP - hitp://internetofthings.ru/
Canit akagemun nHTepHeT Bewei - http://iotacademy.ru/

Caint komnanmu PTC - hitp://www.ptc.ru.com/

9. MeTogunyeckme ykasaHus ois 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoOMeHpaLmm

nabopaTopHbie| Mpu BbiNonHeHUn nabopaTopHbIX PaboT Mo U3y4yeHHbIM MeTodaM PaspaboTKy pelleHnin knacca
paboThbl ?WNHTepHeT Belel? npeanoYTUTeNbHOM
npencrasnsieTcs paboTa, BbINONHEHHAs, HANPUMeEp, B BUIe aganTauun CyLecTByolero anropuima
B3aMMOOENCTBUS C YCTpoMcTBamMmn, 06paboTku AaHHbIX UKW UHTEerpauun B LENOCTHYIO CUCTEMY C yKa-
3aHMEM U3MEHEHW, BbINOMHEHHbIX B OPUrMHANbHOM anroputMe ¢ 06 beKTUBHOM OLIEHKOM XapakTepu-
CTUK Nony4yeHHoro pelieHus. MpuseTcTByeTcs paboTa ¢ akTyaNnbHbIMU MaTepuanamn n3 apybexHom
NpodbeccrMoHanbHoM Neproanku, NOCBSALWEHHbIMU 06CYXAEHNI0 peanbHbIX NPobneM NocTPOoeHUs 1
aKcnnyaraumm cuctem knacca ?ViHTepHeT Bellein? B BbibpaHHOW AN caMoCTOSATeNbHO paboThl npea-
MeTHoW obnacTu.

camocTosi- | [Mpu BbINONHEHUY CAMOCTOSTENbHBIX 1 MPAKTUYECKMX PaboT Mo n3y4eHHbIM MeTonaM paspa-
TenbHasl 60TKM peleHunii knacca ?VIHTEpPHET BeLLei? NooLWPSETCs NCMONb30BaHNE CAMOCTOSATENbHO HAWOEH-
paboTa HOW CrpaBOYHOM MHCpOPMALIMI 1 MPOrPaMMHbIX pa3paboTok 13 MHTepHeT?UCTOYHNKOB, HO ¢ 06s3a-
TeNbHOW CChINKOW Ha aapec canta n aBTOPOB MCMOMb30BaHHbIX MATepuanos.

3avet 3ay4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OMCLIMMINHDI.
Obyyatowmiicst nonyyaeT BONPOC (BOMpockl) Nnbo 3aaaHue (3afaHns) U Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MM KOMMbIOTEPHOIA
opme. OueHnBaeTcs BnageHne matepmnanom, ero CUCTEMHOE OCBOEHUE,
CMOCOBHOCTb MPUMEHSITb HY>XHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
MPO6NEeMHbIX CUTYaLIMA N pPelleHnn NPaKTUHeCKMX 3aaaHuii.

10. NMepeyeHb MHOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (Moayno), BK/IOUasi nepedeHb NporpaMMHOro obecneyeHmst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NPU OCYLLECTBNEHNN 00pa3oBaTeNbLHOro NpoLecca no
LMCLMMNMHE (MOOYNIO), BKNOYAs NePeYeHb NPOrpPamMMHOro 06ecneyeHns 1 MHPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHunn 3 k paboyei nporpamme OUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHO-TeXHU4ECKOoe obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnenywumne KOMMNOHEHTbI:

MoMelueHmnst ons caMoCToSATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNIEKTOBAHHbIE CMEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecnedeHnem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamTopun )i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbloTep v npuHTep Ans pacnedarky pasnaroyHbix MaTepuanos.
MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumumv npenopgasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaANUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHasa matematunka n nHgopmatuka” n npodpunio noarotoeky "MpuknagHas Matematmka n uHcopmartmka'.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.09.05 VHTepHeT BeLyeri

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodpomnb nogrotosku: MpuknagHas marematuka n MHoOpMaTnKa
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. iHTepHeT Bewei. ViccnenoBaHus n obnacte npuMeHeHns: moHorpacdus / E.M. 3apameHckunx, W.E. Aptembes. - M.:
HNLU NHDPA-M, 2015. - 188 c. Pexunm goctyna: hitp://znanium.com/catalog.php?bookinfo=526946

2. MporpammnpoBaHue Ha s3bike C++: YyebHoe nocobue / T.U. Hemuosa, C.tO. MNonosa, A.W. TepeHTbeB; MNon pen. J1.I.
arapuHoi. - M.: UL ®OPYM: NHPPA-M, 2012. - 512 c¢. ISBN978-5-8199-0492-3 Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=244875

3. MuKpoKOHTpOnnepbl Ans CMCTEM aBToMaTnkm: YuebHoe nocobue / Bogososos A.M. - Bonorpa:MHgppa-VHxeHepus,
2016. - 164 c.: ISBN 978-5-9729-0138-8 Pexum poctyna: http://znanium.com/catalog.php?bookinfo=760122

JdononHutenbHaa nuteparypa:

1.BBeneHune B obnayHble BbluncneHus u TexHonorum / MN'ybapes B.B., CaBynbuuk C.A. - HoBocu6.:HI'TY, 2013. - 48 c.:
ISBN 978-5-7782-2252-6 Pexum poctyna: http://znanium.com/catalog.php?bookinfo=557005

2. MporpammmpyeMblie KOHTPONNEPbI B CUCTEMAX NMPOMBbILWNEHHON aBToMaTmaaunmn: YuyebHuk / Wuwos O.B. - M.:
HULIMH®PA-M, 2016. - 365 c. - (Bbicwee obpasosaHune: bakanaspuat) ISBN 978-5-16-011205-3- Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=515991

3.Llapes, P. 0. MNporpamMmupoBaHmne Ha si3bike Cu [OnekTpoHHbIA pecypc] : yueb. nocobue / P. 1O. Llapes. -
KpacHosipck:Cub. doepep. yH-T, 2014. - 108 c. - ISBN 978-5-7638-3006-4- Pexum pocTyna:
http://znanium.com/catalog.php?bookinfo=510946

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.09.05 VHTepHeT BeLyeri

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpomnb nogrotosku: NpuknagHas marematuka n MHoOpMaTuKa
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




